The last review of admissions to the Children's Ward at Mulago Hospital was for the year 1950-51 by Davies (1954) and, as in all rapidly developing countries the pattern of childhood disease seemed to be varying considerably in response to numerous ecological changes, it was felt that a further more recent study of admissions would be valuable.
Ecological Background
During the past decade, there has been a large influx of population into Kampala and the adjacent Mengo District of Buganda, and, in addition, people are becoming more and more hospital conscious. Both changes have considerably increased the number of attendances at hospital, thereby creating special problems in looking after an increasing number of patients without an expanding bed space.
An index of the size of the problem is suggested by the fact that, while Uganda's total population is six and a half millions (1960 census), 44% of these are children. Kampala and Mengo District have shown the greatest increase in population of all parts of Uganda.
The majority of our patients are the Baganda living in rural areas. The parents are peasant farmers, and the cultivation is done by the husband and wife or wives, assisted by labourers for those who can afford to engage them, using a hoe as the only implement for cultivation. There are no villages, but scattered homes; the way of life and the type of houses are changing rapidly. The demand for this change has focused the energies of most people on growing cash crops. Those who can read and write and speak some English drift to the towns to seekjobs in the expanding commercial town of Kampala.
The life of the mothers of most of our patients is very arduous. She has the responsibility of growing food for the family, assisting the husband in cultivating fields of cash crops, providing water and firewood for the family and looking after her own four to eight children. Means of transport are difficult, although getting easier in most parts of the country. It is with these problems that the mother has to forsake her home and other children to bring her sick infant to hospital. This is reflected in the late arrival of many of the cases admitted and the high mortality soon after admission.
The life of the educated and wealthier people is easier. They have quick means of transport. Mothers can attend child welfare clinics around Kampala, can afford to add milk to their children's diet and take their children sooner for medical advice.
The immigrant tribes, designated as 'others' in this paper, include the Luo, Toro, Kiga, Nkole, Nubians, Lugbara, Nyoro, Alur, Lango, Atesot and Acholi, some of whom live in scattered housing estates around the town, and the overcrowded built-up slum areas that are found around big towns all over East Africa. They live the double life of working in towns until they have saved enough money to go home and stay at home for months before returning to work. They may or may not have their families with them. Their social problems are similar to those of other rapidly expanding towns in East Africa.
The other big single group of immigrant tribes is that of people from Ruanda-Urundi, who come to work on large non-African plantations or get employed in rural areas on African farms. They face the strain of the journey, meet Age and Sex Some of the mothers can give a reliable age and sometimes the exact date of birth of their children in the first two years. In the case of illiterate parents, who can only recall the age from memory, it is considered that the accuracy is fair for infants, but in the older children ages can only be roughly expressed.
The grouping of the ages in years for all admissions is shown in Table 2 .
It can be seen that the childhood morbidity is greatest in the first two years of life and steadily decreases thereafter. This is also shown in Table 3 , which gives the incidence of the various major disease groups at different ages. Neonatal Disease. Eighty-three newborn babies were admitted to the ward, with the diseases shown in Table 4 . The admissions of major disease groups analysed according to tribe are shown in Table 5 . This failure to demonstrate seasonal variation in the admissions does not exclude its existence, but rather suggests that the demand for beds is all the time so much above the available bed space. As no more cases are allowed to the ward than the number of beds admit, the variation in the number of cases requiring admission has to be considerable to cause variation in the figure of admissions each month.
Deaths The overall distribution of deaths according to age is given in Table 7 .
As might be expected, the highest wastage of life is in the first year of life.
In The present analysis shows that the diarrhoea and vomiting syndrome has become one of the major problems in the ward. Luder (1956) classified his cases into groups according to the cellular exudate in the stools, severity of diarrhoea and vomiting, and the degree of dehydration. It has not been possible to do the same in the present series, as cases did not form part of a special investigation.
The duration of stay in hospital averaged 4 4 days, and details are given in Table 8 .
The age distribution of children with gastroenteritis is given in Table 9 .
It can be seen that the age incidence has its peak under 2 years of age and becomes rarer thereafter, thus behaving like diarrhoea and vomiting in the temperate zones (Luder, 1956) .
In the cases with prolonged and severe diarrhoea, potassium deficiency was suspected in a number of cases. This was observed clinically by ileus, hypotonia, cardiac irregularity and localized woody oedema. Lack of adequate biochemical laboratory facilities prevented the estimation of electrolytes in the blood in most cases. Without a 24-hour laboratory service results are not likely to be in time to assist in the immediate treatment of the patient. (Scott, 1953) to 60% of the cases (Greaves and Welch, 1951, quoted by Luder, 1956 ). In the present series its status is uncertain, but it was not often considered to be aetiologically significant, although in two cases chronic otitis media was present and in another child, pneumonia was recorded.
ANAEMIA. Haemoglobin estimations in this type of infection are given in Table 10. DEATHS. Thirty-eight (19%) patients died, 12 (31%) dying within 24 hours of admission. In 31% of the cases, admission was after a seven-day history. Many patients were admitted with a very severe degree of dehydration, not infrequently associated with malnutrition.
(II) Malnutrition. In this series, protein-calorie malnutrition formed 14% of the total admissions and caused the highest mortality. There have been several recent reviews of the subject (Jelliffe, 1959) . Welbourn (1955 Welbourn ( , 1958 has discussed feeding problems, as seen in this country.
In the present series, the following tribal and age distributions were found in kwashiorkor and in marasmus (Table 11) .
Whereas in kwashiorkor the highest incidence is between the first and second year of life, in the marasmus group the main incidence is in the first six months of life. (iv) Respiratory Infections. These include pulmonary tuberculosis and are known to be common in kwashiorkor. Davies (1954) was of the opinion that they were almost part of the disease. They are known to be as common as before; penicillin administration formed part of the routine treatment.
It can be seen that most of the cases were quite anaemic (Table 12 ). The nature of the anaemia was ihot investigated specifically and because of the multiple pathology in many of the cases it was usually difficult to be certain of the aetiology. It is known that, apart from the infections and infestations present, deficiency of protein, iron and folic acid can contribute to the anaemia of kwashiorkor. The marasmus group were not as anaemic as the children with kwashiorkor.
Five children required blood transfusions. In these, the stools were positive for hookworm ova in four out of five, so that the anaemia could be at least partially attributed to these helminths.
The dietetic history was not analysed. suggestive, but as a combination hookworm infestation, malaria infection, the sickle cell gene (in either the heterozygous or homozygous states) and malnutrition can occur in the same patient; it is often difficult to make a firm diagnosis. Many cases were very anaemic when admitted and this is borne out by the fact that 65 5% of the cases were transfused. There was only one fatal case among those transfused. The other four died because there was no blood immediately available, or so soon after admission that transfusion was not feasible.
SICKLE CELL ANAEMIA. Out of 66 cases who w, re sicklers, 45 were diagnosed as sickle cell anaemia on the presence of either dactylitis, characteristic radiological bony changes or of Hb S only on paper electrophoresis. Tribal distribution showed 54 Ganda, two Ruanda-Urundi and 10 'others'.
Fifteen patients (22%) were transfused. It is found that the highest incidence is in the first two years of life. This is also the time when the diseases, such as measles and whooping cough, attack children. It was apparent that many of the pneumonias admitted were complications of measles and whooping cough.
Acute laryngo-tracheo-bronchitis is a disease which has been diagnosed more frequently in Kampala of recent years and carries a high mortality (24%). In addition, out of the 29 cases, tracheotomy was performed in 12 (41%).
(VII) Miscellaneous Group Meningitis. There were 60 cases of meningitis in this series, of whom 22 died (37%). Twenty-two were caused by Haemophilus intfluenzae (three deaths).
There were nine pneumococcal cases with five deaths. In 31 cases of purulent meningitis, in which no organism was isolated, there were 14 deaths. In only one case were meningococci isolated and the patient recovered.
The mortality of 22 (37%) appears high, but must be considered in relation to the fact that many of the patients come in very late and have often been partially and inadequately treated.
Congenital Abnormalities. This group includes congenital abnormalities, for which patients are admitted, and does not give the incidence of minor congenital anomalies in all patients admitted, as they were not specifically looked for or recorded.
There were five cases of congenital heart disease, three of hare lip and cleft palate, three of hydrocephalus, two of spina bifida with meningocele, two There was only one child diagnosed as having eczema and one with chronic ulceration of the skin of unknown aetiology. Ten newborn babies were admitted with umbilical sepsis.
There were three cases of osteomyelitis (excluding those associated with sickle cell anaemia).
Heart Disease. There were four cases of rheumatic heart disease and all recovered from the acute illness; three cases of congestive cardiac failure of unknown aetiology, one of whom recovered, while two died within 24 hours of admission. One child died of purulent pericarditis, confirmed at autopsy.
Poliomyelitis. Four cases of poliomyelitis were admitted to the ward. None were fatal.
Poisoning. There were 15 cases of poisoning. Eleven were due to kerosene poisoning (two deaths) and two cases each from waragi (locally distilled spirits) and probably from mushroom poisoning.
Malignant Tumours. There were five cases of malignant disease in the present series, four were malignant lymphomas and the other was sarcoma of the maxilla. All except one died in hospital.
Renal Disease. There were 18 cases of renal disease, eight acute nephritis and five pyelitis. There were two deaths, one from nephrosis and pneumonia, and the other from congenital cystic kidney, diagnosed clinically as uraemia.
Tetanus. There were 13 cases of tetanus in all age groups with recovery of only two cases. (These figures are biased by the inclusion of 10 cases of tetanus neonatorum, all of whom died.)
Infections. Included in this group are two cases of measles, one of brucellosis, one fatal case of widespread moniliasis of the respiratory and alimentary tracts, and two cases of congenital syphilis, presenting with jaundice and anaemia.
Miscellaneous. Included in this group are five cases of epilepsy, six babies with melaena neonatorum, 10 cases of prematurity, three cases of birth injury and one of the peculiar local form of dwarfism, known as Nakalanga (Raper and Ladkin, 1950) .
Discussion
The high mortality rate and the difficulties briefly touched on in the present paper leave no doubt as to the magnitude of the problem facing the paediatrician in an underdeveloped tropical country. Luder (1957) ably presented the problems when he gave the results of his two years' experiences in Uganda. There has been no material expansion of the paediatric unit since his time, but there has been a steadily increasing flood of patients, as judged for example, by a six-fold increase in paediatric out-patients in the past six years, and probably also a changing pattern of childhood disease.
In discussing the age incidence of serious disease, it is obvious that the highest morbidity is in children up to 3 years of age. It is the period when children's infections, malnutrition and helminthic infestations are most severe and burdensome. In the tropics, the relationship between malnutrition, infection, poverty and ignorance is so interwoven that it is often difficult to define the exact part contributed by each to the problems of child health.
Certain facts seem to appear as a result of this bird's-eye view of the grosser aspects of paediatric cases seen in Mulago Hospital.
For example, the local aetiology of anaemias still requires further elucidation. There is a group of haemolytic anaemias for which the ordinary haematological investigations do not appear to assist in diagnosis. Inadequate histories always add to the difficulty.
Febrile convulsions are another very common syndrome in young children here. Investigation as to causation, in relation, for example, to cerebral malaria and encephalitis, is much needed.
Obvious neonatal infections are frequent and have a high mortality. The incidence of less obvious syndromes, such as sepsis neonatorum, is unknown.
Poliomyelitis was diagnosed in only four cases admitted to the ward. This is, however, a small figure compared with the continuous trickle of cases seen in the out-patients, who are referred direct to the physiotherapy department. It is clear, in fact, that poliomyelitis is highly endemic in Uganda, and the slowly rising standards of hygiene in some areas can be expected to be followed by actual outbreaks, unless prevented by immunization.
Congenital syphilis is rarely seen either in the out-patients or as a cause for admission. It would, however, come in the differential diagnosis of dactylitis of sickle cell disease, of babies with jaundice or anaemia or failure to thrive. The reason for this apparent rarity is not known, but it seems possible that the widespread use of penicillin, at least in towns, might be relevant.
Probably the most significant trend is that towards a progressively higher incidence of gastroenteritis in young infants. This is mainly associated with a falling off of breast-feeding in the towns, and poses a huge and threatening problem. A rehydration centre at Mulago Hospital is in the process of development.
Many congenital and genetic diseases (apart from sickle cell anaemia) are at present obscured by the mass of 'environmental' paediatrics. It is impossible to concentrate on less common but interesting maladies which are at present missed as a result of the daily scramble to find a bed for the next admission.
There is a real need to assess the present status of child health in Uganda in greater detail. Community studies in different groups are already being carried out, while in order to be able to reassess the situation in hospital with advantage, better hospital statistics are essential in future, ideally with especially prepared proforma suitable for yearly analysis.
In spite of the many difficulties, work under these adverse conditions is interesting and, provided there is balanced progress between preventive medicine and the curative services many of the paediatric problems of today will be overcome as the majority of the admissions are due to preventable diseases. The main need is for health education, which requires development in all directions, in order to break the vicious circle formed by ignorance, malnutrition, disease and poverty.
Unfortunately, neither the public nor those in politics or administration are aware of the huge, but preventable, problems of child welfare in Uganda, so that the necessary emphasis on child health is developing too slowly, but may perhaps gain impetus in the next few years.
Summary
The child morbidity and mortality has been studied by the analysis of admission of children to the Paediatric Division, Mulago Hospital, in 1959. The main causes for admission have been discussed. The tribal, age and sex distributions are noted. The high morbidity and mortality in early childhood are noted and some of the tropical paediatric problems contributing to this high death rate are discussed.
